A transgenic mouse model to study glucose transporter 4myc regulation in skeletal muscle.
Skeletal muscle is the major site for dietary glucose disposal, taking up glucose via glucose transporter 4 (GLUT4). Although subcellular fractionation studies demonstrate that insulin increases GLUT4 density in sarcolemma and transverse tubules, fractionation cannot discern GLUT4 vesicle-membrane association from insertion and exofacial exposure. Clonal muscle cultures expressing exofacially tagged GLUT4 have allowed quantification of GLUT4 exposure at the cell surface, its exocytosis, endocytosis, and partner proteins. We hypothesized that transgenic expression of GLUT4myc in skeletal muscles would provide a useful model to investigate GLUT4 biology in vivo. A homozygous mouse colony was generated expressing GLUT4myc driven by the muscle creatine kinase (MCK) promoter. GLUT4 protein levels were about 3-fold higher in hindlimb muscles of MCK-GLUT4myc transgenic mice compared with littermates (P < 0.05). Insulin (12 nm, 30 min) induced a 2.1-fold increase in surface GLUT4myc detected by immunofluorescence of the exofacial myc epitope in nonpermeabilized muscle fiber bundles (P < 0.05). Glucose uptake and surface GLUT4myc levels were 3.5- and 3-fold higher, respectively, in giant membrane vesicles blebbed from hindlimb muscles of insulin-stimulated transgenic mice compared with unstimulated counterparts (P < 0.05). Muscle contraction also elevated both parameters, an effect partially additive to insulin's. GLUT4myc immunoprecipitation with anti-myc antibodies avoids interfering with associated intracellular binding proteins. Tether, containing a UBX domain, for GLUT4 coimmunoprecipitated with GLUT4myc and insulin stimulation significantly decreased such association (P < 0.05). MCK-GLUT4myc transgenic mice are thus useful to quantify exofacial GLUT4 exposure at the sarcolemma and GLUT4 binding partners in skeletal muscle, essential elements in the investigation of muscle GLUT4 regulation in physiological and pathological states in vivo.